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Symptomatic TreatmentsSymptomatic Treatments

–– PharmacotherapyPharmacotherapy
–– Rehabilitative Rehabilitative 

approachesapproaches
–– Psychological Psychological 

approachesapproaches

–– Interventional Interventional 
approaches approaches 

–– NeurostimulatoryNeurostimulatory
approachesapproaches

–– Complementary Complementary 
and alternative and alternative 
approachesapproaches



Pharmacotherapy for PainPharmacotherapy for Pain

Categories of Analgesic DrugsCategories of Analgesic Drugs
Adjuvant analgesicsAdjuvant analgesics
NonopioidNonopioid analgesicsanalgesics
Opioid analgesicsOpioid analgesics



Adjuvant AnalgesicsAdjuvant Analgesics

•• Traditional definitionTraditional definition
Drugs with indications other than Drugs with indications other than 
pain which may be analgesic in pain which may be analgesic in 
specific circumstancesspecific circumstances

•• Numerous drugs in diverse classes, Numerous drugs in diverse classes, 
some now specifically indicated for some now specifically indicated for 
painpain



Adjuvant AnalgesicsAdjuvant Analgesics

•• Multipurpose analgesicsMultipurpose analgesics
•• Drugs used for neuropathic painDrugs used for neuropathic pain
•• Drugs used for musculoskeletal painDrugs used for musculoskeletal pain
•• Drugs used for bone painDrugs used for bone pain
•• Drugs used for bowel obstructionDrugs used for bowel obstruction
•• Drugs used for muscle spasmDrugs used for muscle spasm



Adjuvant AnalgesicsAdjuvant Analgesics

Multipurpose analgesicsMultipurpose analgesics
•• Based on number and types of studiesBased on number and types of studies

•• ClassesClasses
CorticosteroidsCorticosteroids
AntidepressantsAntidepressants
AlphaAlpha--2 adrenergic agonists2 adrenergic agonists
CannabinoidsCannabinoids
Topical therapy: Topical therapy: LidocaineLidocaine, capsaicin and , capsaicin and 
others others 



CorticosteroidsCorticosteroids

•• Consider analgesic use as distinct Consider analgesic use as distinct 
from use as diseasefrom use as disease--modifying modifying 
agentsagents

•• Limited data on primary analgesic Limited data on primary analgesic 
effects, but widely accepted in effects, but widely accepted in 
some disorderssome disorders



CorticosteroidsCorticosteroids

In advanced cancer and other advanced In advanced cancer and other advanced 
diseases, low dose regimen continued diseases, low dose regimen continued 
indefinitely forindefinitely for
•• neuropathic painneuropathic pain
•• bone painbone pain
•• visceral painvisceral pain
•• capsular paincapsular pain
•• headacheheadache
•• LymphedemaLymphedema

•• Example: Example: dexamethasonedexamethasone 11--2 mg BID 2 mg BID 



CorticosteroidsCorticosteroids

In In noncancernoncancer populations, shortpopulations, short--term term 
use accepted for use accepted for 
•• CRPSCRPS
•• carpal tunnel paincarpal tunnel pain
•• severe vascular headachesevere vascular headache

Not recommended for acute Not recommended for acute 
radiculopathyradiculopathy



AntidepressantsAntidepressants

Multipurpose analgesicsMultipurpose analgesics
•• Numerous Numerous RCTsRCTs in diverse populations in diverse populations 

((SindrupSindrup et al, Basic et al, Basic ClinClin PharmacolPharmacol ToxicolToxicol, 96:399, 96:399--409, 2005)409, 2005)

•• Consider for any type of chronic painConsider for any type of chronic pain



AntidepressantsAntidepressants
ClassesClasses
–– TricyclicTricyclic antidepressantsantidepressants

•• 33o o amine drugs: amine drugs: amitriptylineamitriptyline, , imipramineimipramine, , 
doxepindoxepin

•• 22o o amine drugs: amine drugs: desipraminedesipramine, , nortriptylinenortriptyline

–– SNRIsSNRIs: : duloxetineduloxetine, , minalcipranminalcipran, , 
venlafaxinevenlafaxine, , desvenlafaxinedesvenlafaxine

–– SSRIsSSRIs: : paroxetineparoxetine, , citalopramcitalopram, others, others
–– Others:  Others:  bupropionbupropion



AntidepressantsAntidepressants

•• Analgesic efficacyAnalgesic efficacy
–– TCAsTCAs > > SNRIsSNRIs> > SSRIsSSRIs
–– Of the tricyclics: 3Of the tricyclics: 3o o amine drugs amine drugs 

((amitriptylineamitriptyline) probably > 2) probably > 2oo amine drugs amine drugs 
((imipramineimipramine))

–– Of the Of the SSRIsSSRIs, limited data in support of , limited data in support of 
paroxetineparoxetine and and citalopramcitalopram



Systematic Review: Treatments Systematic Review: Treatments 
for Neuropathic Painfor Neuropathic Pain

Finnerup et al, Pain 2005;118:289-305



AntidepressantsAntidepressants
•• Side effectsSide effects

–– 33o o amine drugs > 2amine drugs > 2oo amine drug > amine drug > 
SNRIsSNRIs//SSRIsSSRIs//bupropionbupropion

–– CNS (both), CNS (both), anticholinergicanticholinergic ((TCAsTCAs), CV ), CV 
((TCAsTCAs), nausea (), nausea (SSRIsSSRIs, , SNRIsSNRIs), sexual ), sexual 
((SSRIsSSRIs, , SNRIsSNRIs))



AntidepressantsAntidepressants

•• Based on safety and likelihood of Based on safety and likelihood of 
efficacy, most reasonable choices efficacy, most reasonable choices 
would be 2would be 2o o amine drugs or amine drugs or SNRIsSNRIs
–– DesipramineDesipramine
–– Nortriptyline Nortriptyline 
–– DuloxetineDuloxetine
–– MinalcipranMinalcipran
–– VenlafaxineVenlafaxine



AntidepressantsAntidepressants

DesipramineDesipramine
•• Starting dose 10Starting dose 10--25 mg 25 mg hshs
•• Effective dose 50Effective dose 50--150 mg 150 mg hshs or higheror higher

DuloxetineDuloxetine
•• Starting dose 20Starting dose 20--30 mg daily30 mg daily
•• Effective dose 30 Effective dose 30 –– 60 mg BID 60 mg BID 



αα--2 Adrenergic Agonists2 Adrenergic Agonists

•• Multipurpose analgesics but limited  Multipurpose analgesics but limited  
evidenceevidence

•• RCTsRCTs support efficacy of support efficacy of clonidineclonidine, , tizanidinetizanidine
and and dexmedatomidinedexmedatomidine ((GiovannaniGiovannani MP, et al, Med Res Rev 29:339, MP, et al, Med Res Rev 29:339, 

2009)2009)

•• TizanidineTizanidine usually better tolerated than usually better tolerated than 
clonidineclonidine



αα--2 Adrenergic Agonists2 Adrenergic Agonists

TizanidineTizanidine
•• Nighttime dose can be hypnoticNighttime dose can be hypnotic
•• Start with 1Start with 1--2 mg 2 mg hshs
•• Effective range 2 Effective range 2 –– 20 mg BID20 mg BID



CannabinoidsCannabinoids

•• Strong preclinical support for analgesic Strong preclinical support for analgesic 
efficacy of both CB1 and CB2 agonistsefficacy of both CB1 and CB2 agonists

•• RCTsRCTs of THC in central painof THC in central pain (Svendsen et al, BMJ, (Svendsen et al, BMJ, 
329:253, 2004)329:253, 2004)

•• Recent RCT of Recent RCT of nabilonenabilone in fibromyalgiain fibromyalgia
((SkrabekSkrabek et al, J Pain 9:164, 2008)et al, J Pain 9:164, 2008)

•• Recent positive Recent positive RCTsRCTs of new formulation of new formulation 
(THC plus (THC plus cannabidiolcannabidiol) in central pain and ) in central pain and 
in cancer painin cancer pain (Berman et al, Pain, 112:299(Berman et al, Pain, 112:299--306, 2004)306, 2004)



CannabinoidsCannabinoids

•• Consider trial of THC or Consider trial of THC or nabilonenabilone for for 
refractory pain statesrefractory pain states

•• Cannot endorse medical marijuana Cannot endorse medical marijuana 
at this timeat this time



Topical Adjuvant Topical Adjuvant 
AnalgesicsAnalgesics

•• RCTsRCTs support benefit in neuropathic support benefit in neuropathic 
and and arthropathicarthropathic painpain
–– LidocaineLidocaine 5% patch 5% patch ((GalerGaler et al, Pain, 80:533et al, Pain, 80:533--538, 1999)538, 1999)

–– DiclofenacDiclofenac patchpatch ((BrühlmannBrühlmann andMichelandMichel, , ClinClin Exp Exp 
RheumatolRheumatol 21:193, 2003)21:193, 2003)

–– CapsaicinCapsaicin (Ellison et al, JCO, 15:2974(Ellison et al, JCO, 15:2974--2980, 1997)2980, 1997)

–– DoxepinDoxepin ((McleaneMcleane, Br J , Br J ClinClin PharmPharm, 49:574, 49:574--579, 2000)579, 2000)

–– LidocaineLidocaine gel 5% gel 5% ((RowbothamRowbotham et al, Ann et al, Ann NeurolNeurol, 37”246, 37”246--253. 253. 
1995)1995)

–– Aspirin Aspirin (De (De BenedittisBenedittis and Lorenzetti, Pain, 65:45and Lorenzetti, Pain, 65:45--51, 1996)51, 1996)



Topical Adjuvant Topical Adjuvant 
AnalgesicsAnalgesics
•• Other topical compoundsOther topical compounds

–– LidocaineLidocaine//prilocaineprilocaine cream (EMLA) and related cream (EMLA) and related 
formulationsformulations

–– KetamineKetamine
–– Other antidepressantsOther antidepressants
–– Other NSAIDsOther NSAIDs
–– Various anticonvulsantsVarious anticonvulsants
–– OpioidsOpioids



Adjuvant AnalgesicsAdjuvant Analgesics

Drugs used for neuropathic painDrugs used for neuropathic pain
–– All multipurpose analgesicsAll multipurpose analgesics
–– AnticonvulsantsAnticonvulsants
–– OthersOthers



AnticonvulsantsAnticonvulsants

GabapentinoidsGabapentinoids
–– Work via voltageWork via voltage--gated calcium channel, modulating gated calcium channel, modulating 

alphaalpha--22--delta proteindelta protein
–– Positive Positive RCT’s RCT’s 

GabapentinGabapentin: PHN/diabetic neuropathy,: PHN/diabetic neuropathy, neuropathicneuropathic cancer cancer 
painpain
PregabalinPregabalin: PHN/diabetic neuropathy/fibromyalgia: PHN/diabetic neuropathy/fibromyalgia

–– NNT less favorable than NNT less favorable than TCAsTCAs, but first, but first--line drug line drug 
because of safetybecause of safety

•• Not Not hepaticallyhepatically metabolizedmetabolized
•• No drugNo drug--drug interactionsdrug interactions
•• Side effects usually tolerableSide effects usually tolerable

Backonja et al, JAMA. 1998;280:1831-1836. Rowbotham M, JAMA. 1998;280:1837-1842. 
Caraceni et al, J Clin Oncol, 2004;22:2909-2914.        



Systematic Review: Treatments Systematic Review: Treatments 
for Neuropathic Painfor Neuropathic Pain

Finnerup et al, Pain 2005;118:289-305



AnticonvulsantsAnticonvulsants

Gabapentin Gabapentin 
–– Starting dose 100 Starting dose 100 –– 300 mg 300 mg qdqd
–– Effective dose 300 Effective dose 300 –– 1200 TID or higher1200 TID or higher
PregabalinPregabalin
–– Starting dose 25 Starting dose 25 –– 75 mg 75 mg qdqd
–– Effective dose 150 Effective dose 150 –– 300 mg BID300 mg BID
–– Easier to titrate, faster onsetEasier to titrate, faster onset
May respond to one or the other, both or May respond to one or the other, both or 
neitherneither



AnticonvulsantsAnticonvulsants

GabapentinGabapentin and and pregabalinpregabalin
–– Adverse effects include somnolence, mental Adverse effects include somnolence, mental 

clouding, edema, weight gainclouding, edema, weight gain



AnticonvulsantsAnticonvulsants
Other anticonvulsants have limited Other anticonvulsants have limited 
data and are selected by trial and data and are selected by trial and 
errorerror
Older anticonvulsants with some Older anticonvulsants with some 
evidenceevidence

CarbamazepineCarbamazepine (trigeminal neuralgia)(trigeminal neuralgia)
Sodium Sodium divalproexdivalproex (migraine)(migraine)
Phenytoin Phenytoin 



AnticonvulsantsAnticonvulsants
Newer anticonvulsants with some Newer anticonvulsants with some 
evidence evidence 

Topiramate          Topiramate          
OxcarbazepineOxcarbazepine
Lamotrigine Lamotrigine 
Lacosamide Lacosamide 



AnticonvulsantsAnticonvulsants
Anticonvulsants with minimal to no Anticonvulsants with minimal to no 
evidence evidence 

ClonazepamClonazepam
LevetiracetamLevetiracetam
ZonisamideZonisamide
TiagabineTiagabine



AnticonvulsantsAnticonvulsants
For neuropathic pain, evidenceFor neuropathic pain, evidence--
based guidelines suggest based guidelines suggest 
gabapentinoidgabapentinoid or antidepressant first or antidepressant first 
((DworkinDworkin et al, Pain 5;132, 2007) et al, Pain 5;132, 2007) 

Other anticonvulsants are for Other anticonvulsants are for 
refractory pain: consider newer refractory pain: consider newer 
drugs first due to more favorable drugs first due to more favorable 
side effect profileside effect profile



Sodium Channel BlockersSodium Channel Blockers

Limited evidence that oral Limited evidence that oral mexiletinemexiletine, , 
tocainidetocainide, , flecainideflecainide are analgesic in are analgesic in 
neuropathic painneuropathic pain (e.g., (e.g., OskarssonOskarsson P et al, Diabetes Care, 20:1594P et al, Diabetes Care, 20:1594--1597, 1997)1597, 1997)

Efficacy of IV Efficacy of IV lidocainelidocaine supported by supported by RCTsRCTs
((ChallapalliChallapalli et al, Cochrane Database Sys Rev CD003345, 2005)et al, Cochrane Database Sys Rev CD003345, 2005)

LacosamideLacosamide is novel sodium channel is novel sodium channel 
modulator with limited evidence of efficacy in modulator with limited evidence of efficacy in 
diabetic neuropathic paindiabetic neuropathic pain ((WymerWymer et al, et al, ClinClin J Pain, J Pain, 
25:376, 2009)25:376, 2009)



Sodium Channel BlockersSodium Channel Blockers

Side effects of conventional oral drugs Side effects of conventional oral drugs 
common and usually considered for common and usually considered for 
neuropathic pain after other drugs failneuropathic pain after other drugs fail
Role of Role of lacosamidelacosamide uncertainuncertain
IV IV lidocainelidocaine is an option for severe is an option for severe 
neuropathic painneuropathic pain



NMDANMDA--Receptor Receptor 
AntagonistsAntagonists
•• NMDA receptor involved in NMDA receptor involved in 

neuropathic pain and opioid tolerance neuropathic pain and opioid tolerance 
•• CommerciallyCommercially--available drugsavailable drugs

•• Ketamine Ketamine 
•• MemantineMemantine
•• DextromethorphanDextromethorphan
•• AmantadineAmantadine



NMDANMDA--Receptor Receptor 
AntagonistsAntagonists

•• KetamineKetamine
–– 37 37 RCTsRCTs of of ketamineketamine plus opioids by single bolus or plus opioids by single bolus or 

infusion show mixed but generally favorable resultsinfusion show mixed but generally favorable results ((Subramaniam
K, Anesth Analg 2004;99:482-95)

–– 4 4 RCTsRCTs of coof co--administration to opioids in cancer pain: no administration to opioids in cancer pain: no 
conclusion possibleconclusion possible ((Bell R, Cochrane Database Syst Rev. 2003;(1):CD003351)

•• DDextromethorphan extromethorphan 
–– RCT of positive in DPN and negative in PHNRCT of positive in DPN and negative in PHN (Nelson et al, Neurology, (Nelson et al, Neurology, 

48:1212, 1997)48:1212, 1997)

•• MMemantineemantine and and amantadine amantadine 
–– Very limited positive dataVery limited positive data
–– several negative several negative RCTsRCTs of of memantinememantine



NMDANMDA--Receptor Receptor 
AntagonistsAntagonists

•• Conclusion: Limited data, conflicting Conclusion: Limited data, conflicting 
findingsfindings

•• KetamineKetamine is useful in refractory pain is useful in refractory pain 



GABA agonistsGABA agonists

•• BaclofenBaclofen
–– GABAGABA--B receptor agonistB receptor agonist
–– RCT in trigeminal neuralgia RCT in trigeminal neuralgia (Fromm et al, Ann (Fromm et al, Ann NeurolNeurol, 15:240, 15:240--244, 1984)244, 1984)

–– IntrathecalIntrathecal baclofenbaclofen may relieve neuropathic pain apart may relieve neuropathic pain apart 
from spasticityfrom spasticity

•• TiagabineTiagabine
–– GABA transporterGABA transporter--1 inhibitor approved for seizures1 inhibitor approved for seizures
–– Limited evidence of efficacyLimited evidence of efficacy

•• ClonazepamClonazepam
–– GABAGABA--A agonistA agonist
–– Limited evidence of efficacyLimited evidence of efficacy



Other Drugs for Other Drugs for 
Neuropathic PainNeuropathic Pain

•• CalcitoninCalcitonin
–– RCT’sRCT’s in RSD and phantom pain in RSD and phantom pain (e.g., Jaeger and (e.g., Jaeger and 

Maier, Pain, 41:21Maier, Pain, 41:21--27, 1992)27, 1992)

–– limited experiencelimited experience

•• Bisphosphonates Bisphosphonates 
–– Positive observational data for Positive observational data for 

pamidronatepamidronate in RSDin RSD
–– RCT of RCT of clodronateclodronate in RSD in RSD ((VarennaVarenna et al, J et al, J RheumatolRheumatol

27:147727:1477--83, 2000)83, 2000)



Strategies for Strategies for 
Neuropathic PainNeuropathic Pain

•• Initial StrategyInitial Strategy((DworkinDworkin et al, Pain 5;132, 2007) et al, Pain 5;132, 2007) 

–– Treat etiologyTreat etiology
–– Consider opioid if pain severeConsider opioid if pain severe
–– Add Add gabapentingabapentin or or pregabalinpregabalin, if needed, , if needed, 

unless unless comorbidcomorbid depression is presentdepression is present
–– If If comorbidcomorbid depression is present, depression is present, 

consider trial of consider trial of desipraminedesipramine, , 
nortriptylinenortriptyline, , duloxetineduloxetine, or , or venlafaxinevenlafaxine

–– Consider coConsider co--administered topical drugadministered topical drug



Strategies for Strategies for 
Neuropathic PainNeuropathic Pain

•• Initial StrategyInitial Strategy
–– If firstIf first--line drug unsatisfactory, consider line drug unsatisfactory, consider 

sequential trials of adjuvant analgesics, sequential trials of adjuvant analgesics, 
starting with other antidepressants or starting with other antidepressants or 
anticonvulsantsanticonvulsants

–– Combination therapy is appropriate as long Combination therapy is appropriate as long 
as each drug is demonstrably effective and as each drug is demonstrably effective and 
toleratedtolerated



Adjuvant Analgesics for Adjuvant Analgesics for 
Musculoskeletal PainMusculoskeletal Pain

“Muscle relaxants”“Muscle relaxants”
–– Numerous drugs, e.g., Numerous drugs, e.g., cyclobenzaprinecyclobenzaprine, , 

carisoprodolcarisoprodol, , orphenadrineorphenadrine, , 
methocarbamolmethocarbamol,,chlorzoxazonechlorzoxazone, , metaxalonemetaxalone

–– CentrallyCentrally--acting analgesicsacting analgesics
–– Do not relax skeletal muscleDo not relax skeletal muscle



Adjuvant Analgesics for Adjuvant Analgesics for 
Cancer PainCancer Pain

For bone painFor bone pain
–– bisphosphonatesbisphosphonates (e.g. (e.g. pamidronatepamidronate))
–– calcitonincalcitonin
–– radiopharmaceuticals radiopharmaceuticals 
–– (e.g. Sr(e.g. Sr8989, Sm, Sm153153))

For bowel obstruction painFor bowel obstruction pain
–– anticholinergicsanticholinergics
–– octreotideoctreotide



Pharmacotherapy for PainPharmacotherapy for Pain

Categories of Analgesic DrugsCategories of Analgesic Drugs
Adjuvant analgesicsAdjuvant analgesics
NonopioidNonopioid analgesicsanalgesics
Opioid analgesicsOpioid analgesics
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